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Current artificial intelligence research focuses 
on the fields of genetic algorithms, voice recogniti-
on, image recognition, machine learning, natural 
language processing, data mining and multi-agent 
systems. Generally, these fields are not considered 
as a part of artificial intelligence, but they actually 
are, and they provide convenience and comfort for 
our lifestyles. The term ‘Artificial Intelligence’ 
might evoke an image of some special research 
field; however, its research accomplishments are 
already prevalent in society. 
Although I am interested in all of these fields, I 
started with the field of multi-agent systems, since 
I am fond of trial and error experimentation. A 
multi-agent system is a simulation of phenomena 
created through the interaction of agents that 
constitute an artificial society. 
Next, I studied image recognition. I had some 
basic knowledge regarding CG, and I was intrigu-
ed by the construction of image recognition syste-
ms, which are applications of CG. 
Finally, I selected machine learning as my 
research topic. Machine learning is related to most 
of the research fields of artificial intelligence; 
therefore, it is impossible to discuss artificial 
intelligence without studying the field. 
It was found that these fields can be combined 
according to the subject, and they are regarded as 
sub systems that form the artificial intelligence 
system. I was able to deepen my understanding 
with regard to the practicability of intelligence 
systems that support advanced technology created 

































































































































































図 2.1.2 避難完了時間の比較 
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)                (2.2.4) 
また，図 2.2.3 より点 Pの画像の中心 O から水平








               (2.2.5) 
よって，∠P’FO’=∠QFC=θ’とすると，実際の水
平方向のずれ zは， 














・自動二輪車 : HONDA ホーネット 250cc 
カメラ取り付け高さ y=1.05m 
・カメラ : FUJIFILM FINEPIX REAL 3D W3  
焦点距離 f=6.3mm， 
撮像素子サイズ h=5.9mm, w=4.4mm 
・スマートフォン: Apple iPhone 4s 



















速度(km/h) 速度(m/s) バンク角(deg) 曲率半径(m) 
2 20.67 5.74 21.17 8.69 
2 20.45 5.68 20.54 8.79 
2 20.89 5.80 19.09 9.93 
 20.10 5.58 18.72 9.39 
2 20.38 5.66 19.22 9.38 
1 19.77 5.49 18.36 9.27 
1 19.20 5.33 16.73 9.66 
2 20.37 5.66 17.39 10.43 
 21.50 5.97 20.42 9.76 
 22.05 6.13 21.79 9.58 
 22.23 6.18 20.85 10.22 
 20.51 5.70 19.40 9.41 
 20.88 5.80 19.13 9.90 
 22.56 6.27 20.20 10.89 
 23.06 6.41 21.20 10.79 
































図 2.2.3 水平方向の撮像範囲 
O 

















曲率半径の予測値を x_i (1≦i≦N  N はカーブ検
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𝑏𝑥𝑦 = ∫ 𝑣𝑥𝑦
𝑇
0
(𝑡)𝑑𝑡            (2.3.1) 


















































フト R を用いた。評価値は，適合率 P と再現率 R，
























表 2.3.2 お辞儀の動きを入力した際の識別結果（１）  
 BW SL DBW BBW R P F 
BW 59 21 0 26 0.59  0.56  0.57  
SL 20 57 17 11 0.57  0.54  0.56  
DBW 1 20 83 0 0.83  0.80  0.81  
BBW 20 2 0 63 0.63  0.74  0.68  
AVG - - - - 0.66  0.66  0.66  
表 2.3.3 グレースケール値を入力した際の識別結果（２）  
 BW SL DBW BBW R P F 
BW 95 2 0 32 0.94  0.74  0.83  
SL 2 93 4 11 0.92  0.85  0.88  
DBW 0 5 96 0 0.95  0.95  0.95  
BBW 4 0 0 57 0.56  0.93  0.70  
AVG - - - - 0.84  0.87  0.84  
表 2.3.1 グレースケール値を入力した際の識別結果（１）  
  BW SL DBW BBW R P F 
BW 53  34  1  60 0.53  0.36  0.43  
SL 22  33  28  8 0.33  0.36  0.35  
DBW 0  32  71  0 0.71  0.69  0.70  
BBW 25  1  0  32 0.32  0.55  0.41  
AVG - - - - 0.47  0.49  0.47  
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表 2.3.4 お辞儀の動きを入力した際の識別結果（２）  
 BW SL DBW BBW R P F 
BW 96 3 0 12 0.96  0.86  0.91  
SL 2 95 0 14 0.95  0.86  0.90  
DBW 0 2 100 0 1.00 0.98 0.99 
BBW 2 0 0 74 0.74 0.97 0.84 
AVG - - - - 0.91 0.92 0.91 

